esp@CBnet document view 



1/1 ^-i^ 



PATTERN FORMATION METHOD AND SEMICONDUCTOR DEVICE USING THE 
SAME 



Patent number: 
Publication date: 
Inventor: 

Applicant: 
Classification: 
" international: 
- european: 
Application number: 
Priority number(s): 



JP20001 50358 
2000-05-30 

YAMAMOTO JIRO; MURAI FUMIO; YOSHIMURA 
TOSHIYUKI; TERASAWA TSUNEO 

HITACHI LTD 
H01L21/027 

JP1 998032771 9 19981118 
JP1 998032771 9 19981118 



Report a data error here 



Abstract of JP20001 50358 

PROBLEM TO BE SOLVED: To provide a 
sufficient detection signal for an alignment 
mark even with a significantly small surface 
step, by allowing an acceleration voltage of 
electron beam to be at least a specific value, 
using an atom whose atomic number is 
titanium or above as the alignment mark, and 
allowing the step of the top layer to be a 
specific value or less. SOLUTION: With 
electron beam of acceleration voltage about 45 
kV or higher, inter-layer matching drawing is 
performed using an alignment mark 105. For 
the alignment mark 105, a heavy metal atom 
of atomic number of titanium or above Is used 
while the step of top layer is about 0.3 &mu m 
or less. With the acceleration voltage of 
electron beam about 45 kV or higher, since the 
electron beam reaches about 1 0 &mu m level 
or more from an incidence point, an alignment 
mark signal Is sufficiently detected even if 
several layers of about a few &mu m is formed 
on the upper layer of the alignment mark 105 
by using a heavy metal of high reflectivity as 
the alignment mark 105. 
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SIC cfc y siai **xf-m^ic c*: y ea^+j-yr-^— coiaB 

^/ ^ ^ - > ^ IS (t m^iSffili ic cfc -S) / ^ ^ - > »^filc:^}£ 
fzfclNT. BT«i(DA0i$affi*45kVJa-h^ L. flttSBttM 
^tP-t±^-':7lzj^T#-§-^<5^'$i V (Ti) Ul±(Dl^^. 
^t^^iv'J=l> (Si) . vU=i>^ib^ (Si02) . 10 

(C) . M^b7ttP> (BN) . iS'J'^U^mm (GaAs) (7)d 
*»2a«*ffifflL. *^o«±B(DSII^0.3iWmJaTlc■r 
^ C it ^ 4#St -r ^ / ^ - o 

iCDlS^iiLT. m (Cu) . 'S'V^X^> (W) . 
(Pt) <7)d.^/c?< it t-o^^tCit^jf^Sk^t-r-S/'^^- 
<;)^ffll^^a;£^^ t> c ^ If «i: -r ^/^^ - >J^J**^o 
JI^jS:^^£lcfclNr. B5iS(ia^*:>-yr^-<7$*2llJ*lJi(c 

[i«^3S7] 113^311 6 (DL^-rtl;b^fBK<D/^^ — > 
[o o o 1 ] 

-So 

[0 0 0 2] 

[0 0 0 3] @2 (a) |zCta&*5l±-7— ^a)¥ffi1«5t 50 



2 

(D-m^T^-To gl2 (a) r'*t-tta^*5l±^-^201 
li. ^McDJ^^r&^&o x:^[S](D<ia^*:)i±'7->>(ia 
(i. ^^202o:^iS]rcm^^*^SL. y:&ifi]oaaii. 

[0 0 0 4] f5]gi (b) I*. a^^:^S:^ffi]-C(7)(ia^ 

<7>-efc«o -^U =1 >»«204lcli«2053!)<}f^Jl£$+tri^ 
m^^206^<ia^t:>1±^-^±^*S*i+*<t. 2 

^(7)fita**^Ti^^o 

[0 0 0 5] mm (c) (if^m (b) !c*3(t^S^^I^<7)^ 

«ltHfi-^209lc(d:. »205ir^|£Lr«ltmi-^(Daji^*<^ 
^b-r^o ^<7)^i-^[c^Lrx^-<xu^;u2io^is^'r 
«IUiLfc«-^<tx^^xU'<;u*<3£*:>€>tta. «l 
ai^A21K 8iaijSB212. 1*ai^0213. «iaiji5D2143b<f4a 

«ltH^A<l:B(D43iO^A215. fc^c^l/1^ai^C<!rD(D4^iO^B2 
16A<#^tL. ^^Ic. cfiiOi^A. B(cj;y. -lia^ib-drV 

1> * '0^21 7 ^ *t « C <!: # S o 
[000 6] ;zc7){ia^*:>i^^-'>«^ai^#5^rp1^*:> 
1J:fiSiiit:(i. mm (d) |c^Lfcc*:3lCf^*;/7^218a>Jlffl 
lciBa*+tfcfia^*:)-a:-7->7 219. 220. 22K 222*«l 

[0 0 0 7] 

IB<b*it*>«±-e. ^m<Di&mt^:fz^tj:mmttj:'DX^ 

hTT.^"? v^t^ui^mzm-^^-tho ^(Dffis. z^^- 

>;^l<«|J^^-5i:L^ofcPp^llA<^l:fco -^-OJ^ffictLT. 7= 
/\V X«at-€-<D t (7) ^ ISM/)<{i^7Ef < >5 c*: 5 iciSIf -r 
^..fc'5)l^liig^iiti$fel^^<;>«lft-\^<b^««wa (Ch 
emical mechanical polishing. J^TCMPitDS'^) 
y. ^±iti<7)l6]±;!)<«ll*3?ttTL>>5)o 
[0 0 0 8] Jtfl±a)«J:^>Ei:¥ii^bl*. SffiffiitiCDteM. 

*i^bXSlrcfcoT. #MFp1(7)(4a^*5-y:*fT^C^A<ffi 
iifc -5) PpIS A<± c r ^ /r o 

[0 0 0 9] 0»j7tl*. 113 (a) CD<i:aic. SlS^'^li 
^b-r'5-<!:lc<*:or. <ia^*5l±v-<7 301CD®:St,'> 

y-<>SB<-r'5/i^ 03 (b) lc^Lrt^^ct5 
\z^ •7~^{i^302l*y-f X35)<:^#<>a:y. +»>5:1*tis 
«IS*l#«Ct*<-e#ftA^ofco fc^lM*. 03 (c) 
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±ChZ,ti^^r>fzo ^(Oli^. (d) (C:^LTt^ 

[0 0 10] ^(D*tS<i: LTJ^BB¥9-246155-^^a>SlC 

[o o 1 1 ] 

Tiia±COIl^S-^CDS^SlS^. fe^l^^*v'J=|> (S 20 
i) . i^'J^^Mitm (Si02) . mm (O . ^^b7t^P> 
(BN) . iS^J'^Jxmm (GaAs) (Dd *»2iBliS«ffl 

[0 0 12] $t)lc. m^«CDilPiimEE;&M5kV]a±<7>ii 
B^IS*<AS*ja?!)^^10iumm±iiJit-r^fctos V- 

p>a)^*»2gliicj:y^-^SP. l^^-^^^ff^^-r 

tS<ts:^fz^. iS^JOl^mmt. v'J=i>. i^Uzi^M 40 
^b^. ^^b/-t^p>(7)l>-rti;{)^<75ffl^^*5-a:(Cc*:y 

[0 0 13] 

[^BJCO^tfeCDff^^] (Slffi^^JJ 1 ) S 1 1=1. S^SlCcfc 

[0 0 14] ^-r. v'Ja>S:tel01±lc. GVD (Chemic 
al Vapor Deposition) }£lwcfc y SIbv U =i > (Si3N4) 

m*i?MUe/X KRE-5000P$0.4/ima>JS* irlaHE^flf 50 
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L. !!ft«&S*120'^C. 25^PBltTl>Ui;x hBirUfco 

(r . iiP3ii:f±50kV(7)m^^ ^ 1 2 cx-cmz (DMi-mmmm 
x^m^o^-^ymmz'i^i^m^^izmmLtzm. mmm 
xs^iio°c. 2i^m. ^ h^-^T;b7>^-0A/\>r K 

P^4^-9--< Ka>2.38%*?g5afz1^^FBlSMfcJ:S3K«^ai 

tz (a) o <*:fc*IIS5fiJJTMim^«i}iiiJ;ilcJ;y/^^- 
>*}^JlELfr/i^ X4^i>-7l>--1f— l|(D3tS3^aS-fflt^ 

[0 0 1 5] ;:teicuvx h/^-^^ — >i03^^x^ <t L 
T. K^-r3i^:/^>^'xfi^^Tiv Uvx hl»^^tT3^^ 
ofc^fc. X/^:;^Jiirj:y^>^X^>JK104*fl$l« 
t/- (b) o •^c7)^CiyiP^fT3^d:LV aS^^iilcLfc^. 

[0 0 16] ^^l3CVD)4lzJ::yK^bvy =i>M*ff^iie 
L. CMPIz<^y^±i<bL. ^mmWG^mmLtz (c) o 

fB:^t>it^-<7t)mmLxi^fzm^. mmmjim'c^'tcD 
^t>-\^^-<?m^mmLtzmzAWLmm(Dm±m^m> 

^-r^fzi^^f^Jim^nti:otiK (iS^+^li-T— J7 105 
dfc«»K106^J^fiE-r^^i:lcJ:or. +5J'**}*X 

[0 0 17] i^mcDJimit. ^Fmi*imm.<om±mJ^is.m 
<Dfzify(om'¥'i^m(Dm&j:m^7r^-ro ^-r. amtmrn 

(;)RE-5000P^0. 4//mCDIl^[c[pllE^*L. SftfflS*120 
[0 0 18] ;^XS(7>B^|g}i®(D«g. ft]jimii50kV(D 

m^i^^ffli^. fis^3b-i±^-^io5cD«itti*fTi>. ^ 

M^P^L. 12/iC/cni2(7)m^i^ra|tft-emT^«lffi(7) 

Sxg^110°c. 2:^FBlfTlV ^ ^l::^ h^>5^;U7>^ 
-r^M.y\^ h^a:t=^-^^ K<D2.38%7KjSj*(^1:^Pb1;SS 

^ol^mf&L. ^cD^. K^-f x^v^^yxjgiccfcy^ 

^»Stffl(7)«108$-ff^/SLfc (d) o UvXhKt^^tro 
fc^. CVD;i^ffll^TK^bvU=l>Jil09^Jf^^Lfc 
(e) o 

[0 0 19] ^^izCWlz^^W-iBitJim^n^fzo -CD 
*S^b V U P >8I102(i. SOGlCc*: ^K^b v 'J p >miO 
9i:lt«L. CMP-ea)WliiSje)!»<ill>fc4^). WSOXSCDX 

h*v/'?li<i: LTili<o CMP^^T?'J:ot-^. ^^bi>UP> 

Mio2^^^L. mT^muo^nmLtz (f) o ^a>^ 

j|»»^b(rcfc y »ibi>U p Vffiin ^J^^Lfca. Ui?X 
h/<^->112$fl^jaL (g) . ^E-<DUvX hffi*-7X^ 
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fz (h) o C(7)UvX h/^^ — >112<7)ff^fi8:a)BSl::t. <4 
[0 0 2 0] ^^t*a)*;5lCcfctllS¥ii^bXfIlz^oT|g 

[0 02 1] ^f,ic. 

rfe^o 20 
[0 0 2 2] (^Sfi«»j2) *||J£«-rr(*CM0S IC<Z)iBja 

[0 0 2 3] i^H (a) ICCMOS I CO) 151^X111^^10) 
EI^^LTl^-So :*l^vy 3>K4blS412*J^ja^. CMP 

^lcLrx*v^>^*$•^^fd:of- (b)'o ^(7)^. M^b5^ 

15<!: LTJ^jSLf- (c) « /<U7J1414I*. 8ft«iS<7>Sg. 
*JKK415(7)ffl;!l<ffi»-rSC^*«3«Sl±^o J5l±(DX 

grcci:y. es^t?-t±T-^4i6^ft^^L/ro 

[00 2 4] ^^(c. ^S^415Ji(r/<UTM417^Jf^j* 

L/c^. ^]niimi±70kva)a^^i::r. m<Dm^o>m^m 

UvX h/^^->418^}f^J3£L/c (d) o ^(7)^ 
-<x*v5^>^^xfI(cJ;yiei^li419*Jl^fifeL. S?^lcv 
y i3>»^bjBSCVDlCcfcyj^jaL. CMP^tT>5:"5ci:fcJ: 
orvU=i>K^bM420^Jf^jSLf- (e) « iHncDum 40 
l*> il«(D4^®i*Mitxa^ffllx€)Ci:lcJ:y. CMOS I 

[0 0 2 5] *Slllfi«i|a)c*:5lc. *HlcJ:^<ia^t5-l± 
^-^416^/<y Tli414i:417-efflt;C <b ic J; y . ?»«Q 

sB#ic#s<7)ffi;tk^i£3ffi-r^c<h;!)<prtg<hnty. 

y<DlRl±3!><orfil<b:?E*:^o *^Jfi0ija> J: d f::. iBI9 

a^*^i+-7--i7ff^fiEa)fr46(Dxiiia(Dii*D3b<?j? < 
[0 0 2 6] *slag«T*^*^Ha>JS^^<Dal^^rJ:yJlfi^^4 50 
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a^*:?-t*v-^4i6^«ia5L. -ea>si!±i**ifcf4a^3b 

V^*^:7^-^ffil^frli'&. (ia^*:>#^-^416(i. 
fi^®;()<*MM-efey. t^'oW^iBit^Htz:it\z^'D 

[ o o 2 7 1 (^ifi^ij 3 ) *siiSfi«rMi. m=f-^mmo^ 
mm\z:^^m^mm Ltzm-^co-m^m 5 ^mi^xmm 

[00 2 8] vyzj^SffiSOK S4bixU=i>K502Ji!c 
UvX h/^^ — VSOS^ff^^Lfc (a) o :^)l\z^ UvX h 
— >503$-VX^(rLr K^-<x*v5^>>/^ff^fo 
fc^. vUn^K^bM^Jf^JlEL. * t>lzCMPfcJ^ y ^ii^ 
^b*^T>ti:5;i<5:(Ccfcy. -(ia^*5-t±'7->7 504^ Jf^jSL 
fz (b) o ^^(ciiPiSSI±50kV(Dm^^^(::r. -(ia^*9 
^504(r.J:y<ia#t^i±$^T7^d:i>. UixX h/^^i 
->505*J^I?ELfc (c) o 

[0 0 2 9] :^mmmxi^^—<:^s^t^(Dmm(D^mt: 

vyi3>^K^bvy:3><t L/co ^S>^^*;!)<Bgefr/d:^ 

^LT. gTc^jfflL^^ciiiCcfey. ^m7^Uk<Dmm^ 

Lfztz:^^ -^-<7^^<^Ut(Dmmsx^iz^ vy=i>. 
^y=j>»^bK. K*. s^b7Kp>. a^joJxmmoi^ 
rM^2mm(Dm^^t^'^\z^i}^ +^j5:-7-<7«-^$ 

[0 0 3 0] ^<D^. ty') ^>mitmsoe^mf&L 

(d) . CMPlri:ym^^:b^ltM507*ff^jS;L/-- (e) « ^^b 

vy =1 >M502^^^m. SftK^biZcfc y vy =1 >^^bK5 
os^ff^L. ^h>\zi^Lm^t>i±^-<?soAi:mmmm 
L. v->><aa*«ai-r^c<tfcj:orRffsa>««i^u 

h/^^->509^ff$fi£L. ^*V^^X^|ZLT-<;1" 
>n^ii^*fT3^d:l^. '!7x;H1510^ff^jSLfc (f) 
±3BLx^^X h/^^->509$I»*Lfr (g) o 

[0 03 1] jaK^<7>x^(i. m'^cD^mwm'i&Jzm^m 
i^^ztiz^ij. ^m^mm^m&r^ztfi^simiztj: 

[0 0 3 2] *s^!fiClJrMim^B^xlic|3(r^£fflLrl^ 

*ft^o "tcDfzdb. m^m^i^w:'^t>it'7—<?ti.xmi^ 
fzm^t^mL. m^my^Uk(orsm^:KWz&mr^zi 

[0033] i^mm 4 ) *||Jfi«ll-ci*ift^5^Kffia>fe 
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[0 0 3 4] vg=3>Ste60K M^bvU=i>M602±lc 
UvX h/^^ — >603^Jf^iSLf- (a) o tom. UvX 

a)^K^bi/U=i>K604^J^fi£L/c (b) o ^^^fc. CMP 
^'nt^ a - it (c cfc y iiM^+^-ttv-^ 605^0 ct 

mmms^mf&Lfz (c) o *iiiiSffij-e(*<ia^:bi±v- 
<7 605 * ^ »* <D«ffl?«ir cfc y L y-c o 

ibi±^-'pm^^m\zi^mr^m'^. miF^t&m^oet . lo 

*^^^»ffi606(Dff^;b<»lNii^. l^^fciiB^t^-arT 

nt<*\^ * < 55: y + » ^ffi^ ^ ;i <t ;b<r* # ^i: o o 
[0 0 3 6] ^fr. ^;i(7);*;^7^a:«l'J:>5)V-^(Dlg 

ic cfc o T+^^^i: ^- ^ <t < ?S - <t -z) 
fee -^(Z)*^. *glllfi«!ia)c*:^lc^|»*<D«|Zc*:^fia 
^tP-t±^-^605<tt->§)C<!r(cJ^oT. ^-^^i*<!rL 

l^*SJSa)$ffli\«fr-r ^ c: t cfc o r -7— <7a5a>'v 

[0 0 3 7] Iia^^b(cj:y. ^^bv 'J =i >m607 

^605*j!lDiSmH50kV(DS^»-e«iai-r -5 C «!: IZcfc y . 
m^(7)^^M^::m•^^fSlJ^^T?'c^:t^. Ui^X h/\°^->60 30 
8^ff^lSL/io -<;i->tT*>3ai^i::^y Ox;uH6 

OQ^JF^HftL (d) ±IBUS?X h/^^r-veOB^Rfe^ 

Lfc (e) o 

[0 0 3 8] mK^<DXg(iJi«<D^«tt:aMCDiliie:Sa 

[0 0 3 9] (llffiCijS) *l|]5S^J-e(*DRAM(D^JliB*i 

[0 0 4 0] 1117 (a) (cDRAM(DiS$Sxff J^BfrtDB^T®!! 40 
^7FL-Ct>^o -ce. S(D701l*vy =3>SS. 702li 
iTt^x^u. 703Iip«^x;u. 704lip*ffitkB. 705(in*fettk 
m. 706(ip-ffitfejl. 707lin-fiutftM. 708Iim^5>gl. 7 
09l*v'Ji3 VK^bM. 710(i^i^ai>y 71 Hi* 

$gfBvy=i>^. 7i2iivy =j>K^b^r'&^o 

[004 1] 3 >»4blffi712*J^ja«. GVD^ifC 

cky^HllS713<t Lr^>yxiF>^jf^jSL/T (b) o ^fc 
KT-<x^v5^>^^fTJt#:^c:<i:(CcfcoTvU=i>K<b 

(c) o c::i-c. tta^t>-tJrv-<7ffl<D»ir±r4r>>f 50 
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e/y 3>K^bK(D^iisp^*fiiffl-r'g)C<tiZc*: 

[0 0 4 2] ;:fe(cvy =i>^^bfli7l5$ff^jSL. Uvx 
h^*S. *P5Smii50kV(DS^«BSiiiSga^fflt^T. i4 

M^:bi±V-^714^ffi^|^r^:BlttiL. RFf^<7)<iaic« 

fifeLfc (d) o $t>(c K^-f x*>^>^^$^4T^»:o/r^. C 
VD5i cfc y ^Sffi * -3 It fc&CMP* d C i: ir cfc o 
iB^jl717Sff^jSLf- (e) o ^<7>^ t l^^ifcs^ y 
L. CEa^*:)1±'7-':7 7l4$«lt±i-r^;i<!:(rJ::-^r. ^ 

siBis * s t ^^t?-y-«js-eff^j«-r - A< pffig ^ o fc 

(f) o 

[0043] (nificij 6 ) ^iccMos \mmmmmm 

8$■ffll^Tl5iB^-r'g>o 

[0 0 4 4] >f-h802. ^^tH-SiSOS. 3>-Si^h80 
4. aAfc»i^^^{ia^Jbi±^-^805^Jf^/aL/co iia^ 
;j^^^_>j7805(*3>^^ h804^J^^-r-&B#(r|^B*(Cft 
SLfco CCtf. S*S«®(iCMPX|ilCcJ:y^*B^b7b<fT 
*^i^-Cl^-So ^>:(3^<b^^i> (TiN) . t>\^^=^^U (A 
I) . ^i>yxT^> (W) (0ttll>^;^7!l^f>^^^#J■*B 
^Boe^j^jiftL. *'birui;x hMSOi^j^^L/c 

(a) o 

[0 0 4 5] ;:>i(c'(iS^t^'t±T-^805(;)<tai^fTi^. 

^(7>«iai^?*if=fia^t5i±-7~-'i7fiarc^y. 2hho 

C<t(rct:or. US^X h/^^->807^ff^/SLfr (b) o 
CC-e. Jf^iSLtrUi^X h/^^->807f*=i>^^ h804 

[0046];*(c. UvX h/^^ — V807^VX^|ZL 

r K^-rx^vT^^^^fi^Jteiv -?-a)jg«iBlS/^^— >80 

S^J^lSLfc (c) o 

[0 0 4 7] «*.^ic?r*¥ffl^bxg$fi^)tj:5c<t(Ccto 
•&t)1±KM*§JS*'b*<-r-&C<!:lcJ:y 

[0 0 4 8] 

tor/^*l^«^T*t. {ia^*5"a:^-'i^a)«iai{i-^A<+ 

*»«:^aiHiKSacDg{ii(r^jrt^y 
^:7<-xfi^r% «kal/^^->PB1<7>lgL^^ia«•*:^i±« 
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[1112] t**(D*)±*^-ri5i0Jllo 

n^^-ri^siio 

[116] **B^<DS4(DS?16ffl^ffll^fr/^^ — >J^R6X 

[US] :^^BM(ome<ommm^mi^fz^^^-:ymf&j^ 

101- 102- -M^bvU^i^M. 103- Uv 
Xh/^^-V. 104" '$i V^'^X^l/M. 105-iiM^49i± 
7 — ^. 106-"^iIM. 107-"UvX h/^^ — 108- 

109-K^bi/U=i>K. 110-*^^j^l!t. 111-K^b 
v'J=i>^. 112-UvX h/^^->. 113-'^x;Ull. 
20]-{km^t>ii:^—<P> 202-:^S:&fS]. 203-^^:6^ 
|pj. 204-i/g=3>««. 205-«. 206-B^«. 207- 
Rmm^^tzl^2:^mi^. 208--:^ti5^. 209-:^t±ifi 

210-X^>rxU^;U. 211-«li±S,^A. 212-«ia3^ 
B. 213-«iai^C. 214-«iai^D. 215-**I>^A. 216- 
4"i>^B. 217-V->7*'C>^. 218-5^ 219. 22 



0, 221. 222-iiS^*^1±^— 301. 303-ea^*^ 
i±V— 302. 304--7 — 401-'-v'J 

402-nOx^U. 403-p^x;U. 404- p-ffiiftil. 405 
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2. Japanese Patent Application Laid-Open No. 2000-150358 

* NOTICES * 

Japan Patent Office is not responsible for any damages caused by the use of this 
translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 

[Claim(s)] 

[Claim 1] Consist of the 1st pattern prepared on the substrate, and the 2nd pattern is 
formed through the film on the pattern of the above 1st. It is a pattern for superposition 
precision measurement for measuring superposition precision using the 1st pattern of the 
above, and the 2nd pattern of the above. The pattern for superposition precision 
measurement with which the 1st pattern of the above is characterized by having the pattern 
configuration which becomes almost symmetrical to the core of the 1st pattern of the above 
by the coverage of the above-mentioned film, 

[Claim 2] The pattern for superposition precision measurement according to claim 1 
with which the 1st pattern of the above consists of Rhine patterns prepared along each side 
of four square shapes, and width of face of a direction perpendicular to the longitudinal 
direction of the above-mentioned Rhine pattern is characterized by 0.5-micrometer or more 
being 2 micrometers or less. 

[Claim 3] The pattern for superposition precision measurement according to claim 2 
characterized by the four above-mentioned square shape being a square. 

[Claim 4] The pattern for superposition precision measurement according to claim 3 
characterized by spacing of two parallel Rhine patterns being 3 micrometers or more 10 
micrometers or less mutually of the above-mentioned Rhine patterns. 

[Claim 5] The pattern for superposition precision measurement according to claim 1 
characterized by the configuration of the 1st pattern of the above and the configuration of the 
2nd pattern of the above being similarities mutually. 

[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] Especially this invention is applied to measurement of the 
superposition precision of the resist pattern formed on a semiconductor wafer about the 
pattern for superposition precision measurement, and is suitable. 
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[0002] 

[Description of the Prior Art] While the degree of integration of LSI progresses, the 
design rule is becoming small. And while detailed-ization of a resist pattern is called for with 
contraction-izing of such a design rule, highly precise-ization of superposition precision is 
also demanded. 

[0003] In the photoresist applied on the semiconductor wafer corresponding to the 
demand of highly-precise-izing of such a superposition precision, in order to perform 
superposition exposure with high precision, various superposition precision measurement 
methods are devised. 

[0004] In measurement of the superposition precision after formation of the 
conventional resist pattern, the pattern (pattern for superposition precision measurement) of 
the dedication for measuring the superposition precision arranged in a stepper's exposure 
shot was measured at the shot of the arbitration in a semiconductor wafer using the 
superposition precision measurement machine. 

[0005] Moreover, the pattern for superposition precision measurement is put in order 
by two or more horizontal single tier for every process, and the mark for an alignment check 
for this to measure superposition precision is constituted. 

[0006] Here, the conventional mark for an alignment check prepared in the reticle is 
explained concretely below. 

[0007] That is, as shown in drawing 7 , the conventional marks 102a-102e for an 
alignment check are formed in five in a reticle 101. Four marks 102a-102d for an alignment 
check are formed in four corners of a reticle 101, respectively among these five marks 
102a-102e for an alignment check. As for these marks 102a-102d for an alignment check, 
those longitudinal directions are prepared along each side of a reticle 101. 

[0008] Moreover, the remaining mark 102e for an one alignment check is prepared 
in the surrounding part of the center of a reticle 101. This mark 102e for an alignment check 
is prepared so that it may become perpendicular to the longitudinal direction of other two 
marks 102b and 102d for an alignment check mutually prepared in the vertical angle, while 
being prepared so that that longitudinal direction may become parallel to the longitudinal 
direction of two marks 102a and 102c for an alignment check mutually prepared in the 
vertical angle. 

[0009] As shown In drawing 8 , the above-mentioned marks 102a-102e for an 
alignment check arrange in two or more horizontal single tier (longitudinal direction of the 
mark for an alignment check) the pattern 104 for superposition precision measurement which 
consists of square box marks 103, respectively for every process, and are constituted. 

[0010] Next, the conventional pattern for superposition precision measurement 
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prepared on the semiconductor wafer is explained. The mark for an alignment check which 
consists of patterns for superposition precision measurement is prepared also on the 
semiconductor wafer. The top view of the pattern for superposition precision measurement 
prepared on the semiconductor wafer is shown in drawing 9 A, and the sectional view which 
met on the B-B line is shown in drawing 9 B. 

[0011] As shown in drawing 9 A, the pattern 105 for superposition precision 
measurement on a semiconductor wafer consists of box marks 106 of the pattern 103 for 
superposition precision measurement on the above-mentioned reticle 101, and similarity. A 
sign 107 shows the box mark which consists of a photoresist formed of the lithography 
process which used the above-mentioned reticle 101 . 

[0012] Moreover, as shown in drawing 9 B, the box mark 106 consists of aluminum 
film 109 on a semiconductor wafer 108. Moreover, as this aluminum film 109 is covered, the 
upper film 110, such as an interlayer insulation film, is formed. On the upper film 110, pattern 
NINGU of the photoresist 111 is carried out, and it is formed at the configuration of the box 
mark 107. And measurement of superposition precision is x1 in drawing 9 B, and x2. It 
detects and carries out by computing those differences. Moreover, die length II of one side of 
the box mark 106 and die length 12 of one side of the box mark 107 They are a number - 10 
micrometers of numbers, respectively. 

[0013] Moreover, as shown in drawing 10 , it considers as the pattern (extracting 
hereafter pattern) from which the part of the pattern configuration corresponding to the box 
pattern 106 for the pattern of the aluminum film 109 was removed, and some which are used 
as the pattern (henceforth, remnants pattern) which left the part of the pattern configuration 
corresponding to the box mark 107 for the pattern of a photoresist 111 are one of things 
corresponding to the pattern 105 for superposition precision measurement shown in drawing 
9 A in addition to what is shown in drawing 9 B. 

[0014] Moreover, there are also what uses the pattern of the aluminum film 109 as 
the remnants pattern of the configuration of the box pattern 106, and the configuration of the 
box pattern 107 extracts the pattern of a photoresist 111, and is used as a pattern as shown 
in drawing 11 , and a thing which the configuration of the box pattern 106 extracts the pattern 
of the aluminum film 109, it considers as a pattern, and the configuration of the box pattern 
106 extracts the pattern of a photoresist 111, and is used as a pattern as shown in drawing 
1212. 

[0015] Thus, the conventional pattern for superposition precision measurement 
consisted of box marks which a square remnants pattern and a square extract and consist of 
a pattern, and was used for measurement of superposition precision combining each box 
mark if needed. 
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[0016] 

[Problem(s) to be Solved by the Invention] It is impossible however, for the 
measurement error of the superposition precision at the time of using the pattern for 
superposition precision measurement which consists of an above-mentioned box mark to 
disregard the effect which it has on the yield in manufacture of a semiconductor device as 
detailed-ization of an LSI pattern progresses. Therefore, the measurement error of the 
superposition precision between the lower layer pattern for superposition precision 
measurement and the upper resist pattern was made small, and development of the pattern 
for superposition precision measurement which can be made highly precise was desired. 

[0017] Therefore, the purpose of this invention can make measurement of 
superposition precision highly precise, can pile up a pattern with high precision on the upper 
film, and is to offer the pattern for superposition precision measurement which can aim at 
improvement in the manufacture yield of a semiconductor device. 

[0018] 

[Means for Solving the Problem] this invention person inquired wholeheartedly that 
the above-mentioned technical problem which the conventional technique has should be 
solved. The outline is explained below. 

[0019] According to this invention person's knowledge, one of the causes of 
generating of the error in measurement of superposition precision is that the pattern for 
superposition precision measurement is not formed with the same inclination as an actual 
LSI pattern. And it is mentioned that the coverage of the upper film formed as this factor as 
covers the pattern for superposition precision measurement on a semiconductor wafer 
becomes unsymmetrical to the core of that pattern for superposition precision measurement. 

[0020] Thus, if the coverage of the upper film becomes unsymmetrical to the core of 
the pattern for superposition precision measurement, it is CCD (Charge Coupled Device) in 
the case of recognition of the pattern for superposition precision measurement. When it 
measures using an image sensor, the measurement error will become large. Moreover, when 
it measures using laser light, the reflected light from the upper film becomes unsymmetrical, 
a measurement gap of superposition precision will occur as a result, and a measurement 
error will become large too. 

[0021] Therefore, in order to make a measurement gap of superposition precision 
small, it is effective to make the configuration of the pattern for superposition precision 
measurement on a semiconductor wafer into a pattern configuration from which the coverage 
of the upper film formed in the upper layer becomes the symmetry to the core of the pattern 
for superposition precision' measurement. 

[0022] Moreover, the result to which this invention person repeated examination 
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further wholeheartedly about a pattern with which the coverage of the upper film becomes 
the symmetry to the core of the pattern for superposition precision measurement, By the 
pattern for superposition precision measurement which consists of the conventional box mark 
Since the upper film formed in the upper layer needs to cover or embed the field of a large 
area Making small area which comes to recollect, and embeds or carries out that the 
coverage to the core becomes unsymmetrical for improvement in the symmetric property of 
the coverage of the upper film came to carry out the knowledge of the desirable thing. [ that 
the upper film covers ] And while making it small and constituting from a linear pattern (Rhine 
pattern) near an actual LSI pattern rather than it can set the area of the part which the upper 
film covers the pattern for superposition precision measurement, or embeds it to the 
conventional box mark for that purpose, it is desirable to arrange the Rhine pattern so that it 
may become the symmetry to the core of the pattern for superposition precision 
measurement. This invention is thought out based on the above examination. 

[0023] In order to attain the above-mentioned purpose, namely, this invention 
Consist of the 1st pattern prepared on the substrate, and the 2nd pattern is formed through 
the film on the 1st pattern. It is a pattern for superposition precision measurement for 
measuring superposition precision using the 1st pattern and 2nd pattern, and the 1st pattern 
is characterized by membranous coverage having the pattern configuration which becomes 
almost symmetrical to the core of the 1st pattern. 

[0024] In this invention, in order that the film on the 1st pattern may make wrap area 
small, or in order to make small area which the film on the 1st pattern embeds, the 1st 
pattern consists of Rhine patterns prepared along each side of four square shapes typically, 
and the width of face of a direction perpendicular to the longitudinal direction of the Rhine 
pattern is 0.5 micrometers or more 2 micrometers or less. Moreover, in this invention, in order 
to raise the homogeneity of the coverage of the film on the 1st pattern, suitably, four square 
shapes are squares and spacing of two parallel Rhine patterns is 3 micrometers or more 10 
micrometers or less mutually of the Rhine patterns. 

[0025] Typically in this invention, the configuration of the 1st pattern and the 
configuration of the 2nd pattern are similarities mutually. 

[0026] According to this invention constituted as mentioned above, the pattern 
configuration of the pattern for superposition precision measurement which consists of the 
1st pattern By making it a configuration from which the film formed on the 1st pattern 
becomes the symmetry mostly to the center of the pattern for superposition precision 
measurement When light is irradiated at the film on the 1st pattern, the reflected light can be 
mostly made into the symmetry to the core of the pattern for superposition precision 
measurement. 



5 



[0027] 

[Embodiment of the Invention] Hereafter, it explains, referring to a drawing about 1 operation 
gestalt of this invention. 

[0028] First, the pattern for superposition precision measurement on the reticle by 1 
operation gestalt of this invention is explained. Drawing 1 shows the reticle by this 1 
operation gestalt. 

[0029] As shown in drawing 1 , in this 1 operation gestalt, the marks 2a-2e for an 
alignment check are formed in five in a reticle 1. Four marks 2a-2d for an alignment check 
are formed in four corners of a reticle 1, respectively among these five marks 2a-2e for an 
alignment check. As for these marks 2a-2d for an alignment check, those longitudinal 
directions are prepared along each side of a reticle 1 . 

[0030] Moreover, the remaining mark 2e for an one alignment check is prepared in 
the surrounding part of the center of a reticle 1. This mark 2e for an alignment check is 
prepared so that it may become perpendicular to other two mark 2bs for an alignment check 
mutually prepared in the vertical angle, and a 2d longitudinal direction, while being prepared 
so that that longitudinal direction may become parallel to the longitudinal direction of two 
marks 2a and 2c for an alignment check mutually prepared in the vertical angle. 

[0031] The pattern 3 for superposition precision measurement of isomorphism is 
arranged in two or more horizontal single tier (longitudinal direction of the mark for an 
alignment check) for every process, respectively, and the above-mentioned marks 2a-2e for 
an alignment check are constituted, as shown in drawing 2 . 

[0032] The pattern 3 for superposition precision measurement consists of four Rhine 
patterns 4. The Rhine pattern 4 is carrying out the configuration of a respectively long and 
slender rectangle, for example, is arranged along each side of four square shapes, such as a 
square, and each other is separated in the part of the top-most vertices of the four square 
shapes. 

[0033] As mentioned above, the marks 2a-2e for an alignment check which consist 
of two or more patterns 3 for superposition precision measurement are formed in the 
predetermined location at the reticle 1. And in case a resist pattern is formed on a 
semi-conductor substrate (not shown among drawing 2 ) according to the lithography 
process using this reticle 1 , the pattern 3 for superposition precision measurement is formed 
in formation and coincidence of other component patterns. 

[0034] Next, the pattern for superposition precision measurement on the 
semi-conductor substrate by 1 operation gestalt of this invention is explained. 

[0035] That is, in the semi-conductor substrate top with which a resist pattern etc. is 
formed, the pattern for superposition precision measurement is prepared in the location 
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corresponding to the marks 2a-2e for an alignment check on the above-mentioned reticle 1 . 
Drawing 3 A shows the top view of the pattern for superposition precision measurement on 
the semi-conductor substrate by this 1 operation gestalt, and drawing 3 B shows the 
sectional view which met the B-B line of drawing 3 A. 

[0036] As shown in drawing 3 A, the patterns 11 for superposition precision 
measurement on a semi-conductor substrate are the pattern 3 for superposition precision 
measurement prepared in the above-mentioned reticle 1, and a similar pattern. That is, the 
pattern 11 for superposition precision measurement on a semi-conductor substrate consists 
of four Rhine patterns 12, and these Rhine patterns 12 are formed along each side of four 
square shapes, such as a square, and each other are separated in the part of square 
top-most vertices. Moreover, a sign 13 shows the Rhine pattern which consists of a 
photoresist formed at the lithography process. 

[0037] Moreover, as shown in drawing 3 B, the Rhine pattern 12 carries out pattern 
NINGU of the film, such as a cascade screen which carried out the laminating of for example, 
the aluminum (aluminum) film or two or more film on the semi-conductor substrate 14 with 
which the component isolation region, the active element, etc. were formed, at the Rhine 
configuration. Moreover, as the Rhine pattern 12 is covered on the semi-conductor substrate 
14, the upper film 1 5 of the silicon oxide (Si02) film is formed. And the coverage of the upper 
film 15 is formed in the symmetry to the core of the pattern 11 for superposition precision 
measurement. Moreover, on the upper film 15, the Rhine pattern 13 which consists of a 
photoresist is formed. In addition, in the lithography process in the case of formation of this 
Rhine pattern 13, superposition is performed using a different alignment mark (not shown) 
from the above-mentioned pattern for superposition precision measurement. Here, it is the 
width of face LI of the Rhine pattern 12. And width of face L2 of the Rhine pattern 13 It is 
chosen out of 0.5-2.0 micrometers, respectively, it sets in this 1 operation gestalt, and is 
width efface LI. It is referred to as 1.0 micrometers, for example, and is width efface L2. For 
example, it may be 0.5 micrometers. Moreover, the horizontal spacing d of the Rhine pattern 
12 and the Rhine pattern 13 is 2 micrometers. Moreover, mutually, the spacing D of two 
parallel Rhine patterns 12 is chosen within the limits of 3-10 micrometers, and is chosen as 
about 5 micrometers in this 1 operation gestalt, for example. 

[0038] As mentioned above, the pattern 11 for superposition precision measurement 
is formed on the semi-conductor substrate 14, and the Rhine pattern 13 is formed in the 
upper part through the upper film 1 5. 

[0039] Using the pattern 11 for superposition precision measurement, measurement 
of the superposition precision of a photoresist is the shot of the arbitration in the 
semi-conductor substrate 14, for example, the image processing by the superposition 
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precision measurement machine (not shown) of dedication using a CCD image sensor 
performs it. In addition, in this invention, it is also possible to use what used laser, such as for 
example, helium-Ne laser, helium-Cd laser, and Ar laser, besides the thing using the CCD 
image sensor as a superposition precision measurement machine. 

[0040] By trying forming the pattern 11 for superposition precision measurement 
which consists of Rhine patterns 12 with a width of face of about 1 micrometer on the 
semi-conductor substrate 14 according to this 1 operation gestalt, as explained above As 
compared with the pattern for superposition precision measurement which consists of the 
conventional box pattern etc., area of the wrap part of the upper film 15 can be sharply made 
small, and it can be made the thing near an actual LSI pattern. Therefore, since coverage of 
the upper film 15 can be made into the symmetry to the core of the pattern 11 for 
superposition precision measurement The upper film 15 can be formed in the symmetry to 
the core of the pattern 11 for superposition precision measurement. In case the pattern 11 for 
superposition precision measurement is recognized, about the reflected light of the light 
which a CCD image sensor receives, or laser light, it can become the symmetry to the core 
of the pattern 11 for superposition precision measurement. Therefore, the measurement error 
of superposition precision can be made small and the accuracy of measurement can be 
made highly precise. Therefore, since superposition, such as a resist pattern formed on the 
upper film 15, can be performed with high precision, improvement in the yield in manufacture 
of a semiconductor device can be aimed at. 

[0041] As mentioned above, although 1 operation gestalt of this invention was 
explained concretely, this invention is not limited to 1 above-mentioned operation gestalt, and 
various kinds of deformation based on the technical thought of this invention is possible for it, 

[0042] For example, it may not pass over the numeric value and ingredient which 
were mentioned in the above-mentioned operation gestalt for an example to the last, but the 
numeric value different if needed and ingredient different if needed from this may be used. 

[0043] Moreover, although the Rhine pattern 12 was used as the remnants pattern 
which consists of aluminum film by which pattern NINGU was carried out, for example in 1 
above-mentioned operation gestalt and the Rhine pattern 13 was used as the remnants 
pattern which consists of a photoresist, as shown in drawing 4 , the Rhine pattern 12 is used 
as the remnants pattern which consists of aluminum film, and it keeps consisting of a part 
from which the photoresist 16 was removed in the Rhine pattern 13, and is good also as a 
pattern. Moreover, as shown in drawing 5 , it keeps consisting of a part from which the 
aluminum film 17 was removed, the Rhine pattern 12 is used as a pattern, and it keeps 
consisting of a part from which the photoresist was removed in the Rhine pattern 13, and is 
good also as a pattern. 
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[0044] Moreover, as shown in drawing 6 besides the configuration shown, for 
example in drawing 3 R>3A in 1 above-mentioned operation gestalt, you may make it the 
configuration by which two or more Rhine patterns 22 have been arranged along each side 
of the square of the box pattern 21 and similarity in the inside of the square box pattern 21 . 

[0045] 

[Effect of the Invention] As explained above, according to this invention, the pattern 
for superposition precision measurement which consists of the 1st pattern By making it a 
configuration from which the coverage of the film on the 1st pattern becomes the symmetry 
to the core of the pattern for superposition precision measurement Measurement of 
superposition precision can be made highly precise, a pattern can be piled up with high 
precision on the film, and improvement in the manufacture yield of a semiconductor device 
can be aimed at. 

[Brief Description of the Drawings] 

[Drawing 1] It is the top view of a reticle showing the layout of the mark for an 
alignment check by 1 operation gestalt of this invention. 

[Drawing 2] It is the top view showing the mark for an alignment check on the reticle 
by 1 operation gestalt of this invention. 

[Drawing 3] It is the top view and sectional view showing the pattern for 
superposition precision measurement on the semi-conductor substrate by 1 operation gestalt 
of this invention. 

[Drawing 4] It is the sectional view showing other examples of the pattern for 
superposition precision measurement on the semi-conductor substrate by 1 operation gestalt 
of this invention. 

[Drawing 5] It is the sectional view showing other examples of the pattern for 
superposition precision measurement on the semi-conductor substrate by 1 operation gestalt 
of this invention. 

[Drawing 6] It is the top view showing other examples of the pattern for 
superposition precision measurement by the nature operation gestalt of this invention. 

[Drawing 7] It is the top view of a reticle showing the layout of the conventional mark 
for an alignment check. 

[Drawing 8] It is the top view showing the mark for an alignment check prepared in 
the conventional reticle. 

[Drawing 9] It is the top view and sectional view showing the pattern for 
superposition precision measurement on the conventional semi-conductor substrate. 

[Drawing 10] It is the sectional view showing other examples of the pattern for 
superposition precision measurement on the conventional semi-conductor substrate. 
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[Drawing 11] It is the sectional view showing other examples of the pattern for 
superposition precision measurement on the conventional semi-conductor substrate. 

[Drawing 12] It is the sectional view showing other examples of the pattern for 
superposition precision measurement on the conventional semi-conductor substrate. 

[Description of Notations] 

1 [ ... The Rhine pattern, 15 / ... The upper film ] ... A reticle, 2a-2d ... 3 The mark for 
an alignment check, 11 ... The pattern for superposition precision measurement, 4, 12, 13 
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